Abstract: AC/DC Hybrid Microgrid is the main trend of microgrids. Efficient energy management and optimization is not only the primary means of ensuring the economic operation of microgrid but also the key of the realization of "Plug-and-Play". Aiming at this problem, this paper proposed an optimization strategy for hybrid microgrid with energy storage and controllable micro-source which is based on distributed Predictive Control (MPC). The proposed algorithm is composed of several MPCs which are distributed in every generator and operate parallel. Power balance constraint and voltage amplitude constraints are designed to coordinate each individual MPC controller for balancing power supply and demand, and ensuring the power quality, respectively. The perturbation of renewable energy is suppressed by state feedback and receding horizon optimizing. In addition, the power loss of the connection converter is also taken into account, which is different from other types of microgrids. Finally, the simulation results show the effectiveness of the proposed method.
INTRODUCTION
Microgrid is a regional distribution network combined with distributed generation, energy storage devices, loads and various control units. It has the advantages of local renewable energy consumption, improving power quality and high reliability. AC-DC hybrid microgrid can reduce the amount of converters, which is the main trend of the microgrids in the future. However, various micro-sources are very different in the aspects of grid structure, economic costs and line losses. So it is necessary to optimize the energy distribution of different microgrids to reduce cost and losses. In addition, with the current development of technology and labor costs, the "plug and play" of the equipment has become a trend, and energy management system is the key to the technology. Therefore, an economic operation optimization method of AC-DC hybrid microgrid which can be adapted to "plug-andplay" is needed.
The AC-DC hybrid microgrids have become interesting in recent studies (Eghtedarpour et al. (2014) ). For the AC-DC hybrid microgrids, research has just started and the existing research focused on networking, control technology, protection technology and so on. However, the research about optimization scheduling of AC-DC Hybrid microgrid is not much (Li et al. (2016) ). The carbon trading mechanism was introduced into the economic scheduling of AC-DC hybrid microgrids. The effects of carbon trading mechanism on the optimal operation of hybrid microgrids were investigated by comparing the economic indicators and carbon emission indices of three different weights (Di et al. (2016) ). To realize the autonomous control of microgrids, the "Plug and Play" function is a good solution. The "Plug and Play" function means that devices can be plug into grids at any points without re-engineering the controls. (Hou et al. (2011) ) It can integrate more devices without affecting system operation and stability. (Yu et al. (2012) .) But the hierarchical control which was used by aforementioned method cannot flexibly accept micro-source access. It can be seen that the real-time optimization method of AC-DC hybrid microgrid which can be applied to "Plug and Play" is still to be studied.
Since 2001 when Distributed Model Predictive Control (DMPC) was formally presented on the ACC meeting (Du, et al. (2001); Jia et al. (2001) ), DMPC has gradually become the typical optimal control method for the coupled distributed systems because of its merits like inherited MPC optimization performance, distributed structure flexibility and "Plug-and-Play". There are many discussion towards different questions and objects (Christofides et al. (2013); Li et al. (2015); Zheng et.al (2013 Zheng et.al ( , 2009 ). To improvement of the performance of the system, a DMPC based on Nash equilibrium solution was promoted (Li et al. (2005) ). Some put forward an improved DMPC which considered not only the influence of neighboring system on local one but also the influence of local system on neighbouring one to improve global optimization performance (Zheng et al. (2011); Li et al. (2014) ). Furthermore, a method based on global performance indicators is presented. This method can reach Pareto Optimality and it needs each subsystem controller to exchange information with all other controllers. Since the
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Aiming at the economical operation optimization of AC-DC hybrid microgrid, this paper proposes an economic optimization method based on DMPC. By applying method, every device has an independent predictive controller in charge of optimization and they coordinate with each other. Firstly, the economic cost model and the transmission loss model of different equipments are established respectively. However, the relations of some distributed generators (DG) between the fuel cost and the output power are nonconvex. Thus, the optimization problem need to be transformed into convex optimization problem by linearization to ensure the optimality of every subsystem and Pareto optimality of the whole system. Then, the optimization is performed to minimize the economic cost of the microgrid and transmission losses. The method is presented as follows.
PROBLEM DESCRIPTION
In this paper, all the discussions are based on the structure of AC-DC hybrid microgrid shown in The microgrid mainly contains three types of resources in follows:
Loads and renewable energy: These include uncontrollable loads, wind power generation and photovoltaic power generation. Here the renewable energy output is decided by wind speed and illumination intensity, not scheduling.
Dispatchable distributed generator(DG): These include a micro gas turbine, a fuel cell and a diesel generator. All of these generators can accept power scheduling instructions to adjust their own output. In consideration of scheduling interval being long, the start-stop time of DG can be ignored.
Energy storage device: In this paper, energy storage device is battery pack composed of several battery units. It participates in scheduling for the purpose of translating power.
The operation of microgrid has several features: 1) The cost of power generation varies from device to device. 2)Transmission losses are widespread in distribution networks. These losses account for about 4% to 6% of the power generation. Different power distribution will cause different transmission losses.
3) The renewable energy, such as wind power generation, have uncertainties. 4) The active power transmitted in the line affects the voltage offset of the node in the microgrid, which in turn affects the power quality.
Therefore, this paper studies how to adjust the power output of each generator from the point of "plug-and-play" and economy. The distributed energy management method is promoted to reduce the operation cost and transmission losses on the premise of ensuring the power quality of microgrid. Fig. 2 shows the optimization strategy diagram of microgrid:
DMPC FOR ENERGY DISTRIBUTION OF HYBRID MICROGRID

Optimization strategy
The system combines the network, loads, DGs, a storage device and a power scheduling system by power flow and information flow. The prediction center obtains the forecast value of loads and predicts the Wind power and PV power. The controller on each DG and energy storage device receives the data such as the forecast data of renewable energy and loads through the information network. Then the agent optimizes the scheduling with data from LAN and local information. It sends the optimized result to other agents in the end. After several iterations, the algorithm can get the optimal scheduling results of the whole system. 
1) Optimization objective
The objective function is set to minimize the fuel costs, operation costs and transmission losses. So, the global optimization objective can be established as follows:
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